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Abstract

Video camera can be a useful tool to capture images for use in colorimeter. However the RGB signals generated by
different video camera are not equal for the same scene. The video camera for use in colorimeter is characterized based
on the CIE standard colorimetric observer. One method of deriving a colorimetric characterization matrix between camera
RGB output signals and CIE XYZ tristimulus values is least squares polynomial modeling. However it needs tedious
experiments to obtain camera transfer matrix under various white balance point for the same camera. In this paper, a new
method to obtain camera transfer matrix under different white balance by using 3x3 camera transfer matrix under a
certain white balance point is proposed. According to the proposed method, camera transfer matrix under any other white
balance could be obtained by using colorimetric coordinates of phosphor derived from 3x3 linear transfer matrix under the
certain white balance point. In experimental results, it is demonstrated that proposed method allow 3x3 linear transfer
matrix under any other white balance having a reasonable degree of accuracy compared with the transfer matrix obtained
by experiments.
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Table 1. Lens properties of camera.

Angle [degree] -60 | -30 +30 | +60

Camera output

signal level [IRE] 76.2

765 | 769 | 76.7 | 761

90

85 +
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Time, [min]
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Fig. 2. Luminous property of monitor phosphor.



30 J|F WM MEo] o Hice Fiete MY SY “424 9
4.2 7ine Ha Y@z 7o) AT 48 & Ea A WE P2 s} 2 RGB A% 34
3o|E WA~ N B}E FnE A B ZAS XYZ 3t % red, green, R blue 37bA) Mt o] g5t

A d¥9e 959 Z=}°] 1636}%:} g -’} ) T3 333 HE FE (03 Mpep)}t 2T H4& o83t

T BUHY FUdd b %Eﬂ o] 3kl color analyzeri
Zy X9 xy *Urﬁﬁr =E SASY o BE o
o} digtd A HE FA d9L LU FJo=
dAA FASAGT BGA A FEE SAHFE FFol
Fhelel A= T4 JEEEE Flulet: 1A Az
#9 47 42 dAA A 29 RGB #g 78
W o] 49 W HAgE FFdrt

#d BEA4E 2AE g sidE §}°l‘5 kLRt =
71E B4 Deoll 2E F 7o) 28 A5 o]
IRE ~ 9 IRE) /‘%Ei £x9 28
H #HXE FFdAdt. g
¥ 5800 K, 3200 K, 2
St ABA o
4 1170eF BuE e
Heje} 597 Mo

AR F 29 Jehidz,
19 30jA et 2,

A9 Fof) s3] TUT AEE
A= Macbeth color chart]
A8 H9) 49 el ¥ Bxd
2 F450} gldh ols
A¥E A3 A4 7=

%‘ Q)
=
—

E 2 AM#o| o/8F MM X

Table 2. Test sample patch.

No. of test sample patch x y Y
i 0.355 0.344 456
2 0.313 0.330 64.7
3 0.347 0.4%6 539
4 0.436 0.406 42.5
5 0.240 0.200 187
6 0413 0486 60.0
7 0213 0.330 473
8 0335 | 0180 222
9 0.601 0.333 177
10 0.274 0.584 a5
11 0.160 0.08% 6.60
12 0.204 0.162 164
13 0.342 0.399 63.1
4 0412 0454 59.0
15 0.537 0.34 22.0
16 0.491 0.290 217
17 0.240 0.200 187
18 0.401 0.351 36.3
19 0.310 0459 56.6
20 0.401 0.351 36.1
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Fig. 3. Schematic diagram of video camera charac-
terization.
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Table 3. Camera fransfer matrix under each reference
white.
Revff};?gce Mgcs Mo
[0.6135 0.2584 0.17487 [0.5750 0.2240 0.1663
Des 03131 0.6915 0.0764) | 0.2837 0.6589 0.0765
10.0306 0.1188 1.0330| |0.0088 0.1099 1.0046
[0.7662 0.2550 0.18017 [0.7633 0.2284 0.1630
5200 K 110.3906 0.6709 0.0774] [0.3915 0.6594 0.0648
10.0394 0.1156 1.0600 | 0.0452 0.1144 1.0345
14392 02946 0.10327] [1.2577 0.2403 0.1578
3200 K ([0.7361 0.7645 0.0469] |0.6220 0.7181 0.0988
100825 0.1110 0.6296] [0.0283 0.0861 0.6483
M.1718 02580 0.0652][ 1.0148 0.2189 0.0925
A 0.5996 0.6938 0.0301) 0.4912 0.6663 0.0565
100592 0.0671 0.3832]{~0.0120 0.0596 0.3898
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Table 4. Chromaticity coordinates of phosphor primaries
obtained by proposed method.
by Mrcp by Mam
R G B R G B
x | 06410 | 02418 | 0.1361 | 06628 | 0.2296 | 0.1333
0.3271 | 0.6471 | 0.0595 | 0.3271 | 0.6637 | 0.0613
0.0320 | 0.1111 | 0.8045 | 0.0101 | 0.1107 | 0.8205
= 5 Y3t ke s 7|FE WMg EHPst
Fto| 2} &
Table 5. Ratio of camera output for reference white
patch having same luminance.
Reference white RatioCamera Rati
coordinates output(linearized) 10
R | G B
X v Y| R |G| B |3 G B
D 1031310329 {400 102 | 103 | 102 1 1 1
5800K|0.333] 0322 400 83 | &4 | 84 |0.82610.826 | 0.826
3200K| 04281 0374 | 400 71 | 73 | 73 [0.71210.712| 0.712
A 04880407 | 400 | 87 | 8 | 87 {0.823]0.850 | 0.850

E]
=X
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Table 6. Estimated transfer matrix under each reference
white using chromaticity coordinates of pho-
sphor primaries obtained by Mres and Mam.
Reference| By phqsphor primaries | By phqsphor primaries
white obtained by Mgcs obtained by Mant
0.8014 0.2706 0.1918][[0.6727 0.2022 0.1593
5800 K |[0.4089 0.7241 0.0838(]0.3319 0.5948 0.0733
0.0400 0.1244 1.1337]|[0.0103 0.0993 0.9619
1.2587 02728 0.0940][0.8948 0.1788 0.0709]
3900 K |10.6423 0.7301 0.0411{!]0.4415 05259 0.0326
0.0628 0.1254 0.5559|/|0.0137 0.0878 0.4280 |
1.0122  0.2463 0.0438]|[1.0264 02264 0.0489]
A 0.5165 0.6592 0.0191|||0.5065 0.6660 0.0225
0.0505 0.1132 0.2587 ||| 0.0157 0.1111 0.2955]
' 7. 7|&9 4Dl Mok dtHoz A3 tHE HH

2 T XFR| g 2 R
Table 7. Chromaticity errors of tristimulus obtained by
original method and proposed method.

Estimated transfer
matrix

Mrc

Reference
white

5800K

Mo
Mo ssoox
Mrcs

3200K

Mo
Mon_32008
M

00108]188
00094 |0.0166]7.33
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